Metabotropic glutamate receptor-mediated control of neurotransmitter release.
Presynaptic metabotropic glutamate receptors (mGluRs) modulate the release of transmitter from most central synapses. However, difficulties in recording from presynaptic structures has lead to an incomplete understanding of the mechanisms underlying these fundamental processes. By recording directly from presynaptic reticulospinal axons and postsynaptic motoneurons of the lamprey spinal cord, we have obtained electrophysiological and optical evidence that vertebrate presynaptic metabotropic glutamate receptors modulate neurotransmitter release at this synapse through two distinct mechanisms: (1) mGluR activation in the presynaptic terminal depresses transmitter release by activating a presynaptic K+ current, and (2) mGluR activation enhances transmitter release by amplifying the action potential-evoked presynaptic Ca2+ signal by rapidly releasing Ca2+ from intracellular stores in a Ca2+-dependent manner. Furthermore, this effect is mediated by physiological release of glutamate from the presynaptic terminals. These autoreceptor-mediated processes are likely to generate complex effects on transmitter release evoked by repetitive stimulation.